Background: Little is known about whether the positive effect of breastfeeding on child health extends to adult psychological adjustment. We hypothesized that breastfed babies would have higher psychological well-being in adulthood in relation to the pathway of childhood psychosocial adjustment. Methods: We used the available cases with normal birthweight from the National Child Development Study (NCDS, N = 7304, born in 1958) and British Cohort Study (BCS70, N = 6205, born in 1970. Childhood psychosocial adjustment was assessed by the child's teacher, using the Bristol Social Adjustment Guides for the NCDS and the Rutter Behaviour Scale for the BCS70. Adult psychological well-being was defined in terms of measures of emotional distress and self-efficacy. In this study, we controlled the effects of socio-demographic factors at birth: maternal age and educational status, two-parenthood and being a first-born child. We used path analysis to test life-course pathways between breastfeeding and adult psychological well-being independent of socio-demographic factors at birth and the role childhood psychosocial adjustment. Results: After accounting for the effects of the socio-demographic factors at birth, being breastfed indirectly contributed to adult psychological well-being among women through the pathway from childhood psychosocial adjustment. Moreover, this was directly associated with better psychological well-being in adulthood among women from the BCS70. Being breastfed was not associated with psychological outcomes amongst men in either cohort. Conclusions: Being breastfed contributed to psychological outcomes in women, especially from the later born cohort. Our findings suggest that being breastfed can be important for women's psychological well-being throughout the lifecourse. 
Introduction
T he British government is now committed to supporting exclusive breastfeeding for at least 6 months of the birth of the child because of rich nutritional values of breast milk. 1 Breastfeeding protects young children from childhood infection 2 and obesity 3, 4 and aids their cognitive development. 5 These positive effects attributed to breastfeeding have been found to be carried over to adulthood. Adults who were breastfed at birth experienced better cardiovascular health, 6 lower blood pressure, cholesterol and weight 7 than those who were not. Moreover, the cognitive benefits of breastfeeding have been reported in a British birth cohort born in 1946 at age 26 years and up to age 53 years. 8 It is also claimed that breastfeeding offers psychological benefits by encouraging attachment with the mother, including in children adopted at an early age; 9 however, the positive effect appears not to be limited to very early age. Breastfeeding was found to promote better psychosocial adjustment among young children and adolescents in Australia, 10 including young children experiencing parental separation in Great Britain. 11 Extensive breastfeeding was not shown to have any significant protective effects on conduct disorders or mental health problems among adolescents in New Zealand, 12 whereas the previously mentioned Australian study showed that extensive breastfeeding for 6 months or longer contributed to children's better overall psychosocial adjustment including both internalized and externalized problems. 10 Findings linking breastfeeding and psychological health in adulthood are inconclusive.
These inconclusive findings may be due to differences in outcome measures between studies. Although it was reported that there was no significant association between breastfeeding and adult schizophrenia among British birth cohorts born in 1946 and 1958, 13 any positive effects of breastfeeding on psychological outcomes in childhood or adulthood may be better reflected in terms of psychosocial adjustment or emotional stability, rather than in the incidence of a particular mental illness.
The life-course approach can provide information on the very little known area of a longitudinal pathway between breastfeeding and adult psychological well-being. The life-course approach allows for the possibility that factors in the aetiological pathway may act both directly on the outcome and indirectly via mediating variables. 14, 15 Research has documented a link between childhood and adult psychological health. 16, 17 Taking the life-course approach, we are able to test the ways in which breastfeeding may contribute to psychosocial adjustment in childhood, and promote adult psychological well-being in this way.
Here, we also allow for the known differences in psychological development between men and women. Poor psychosocial adjustment, such as conduct disorder, in childhood is more common in boys, 18 whereas in adulthood women are found to have a higher risk of anxiety or depression or both. 19, 20 Pathways through the life-course from breastfeeding and infant attachment to adult psychological well-being therefore can differ. In women, it is more likely that the effect of breastfeeding on adult psychological well-being may act through both direct and indirect pathways. A positive effect of breastfeeding in the form of secure attachment may become more relevant to forming relationships in later life. In addition, better behavioural adjustment in childhood may set girls onto a generally more favourable pathway into adult life.
The aim of this study is to examine the role of breastfeeding on childhood psychosocial adjustment and adulthood psychological well-being, using two British Birth Cohort Studies born 12 years apart. We hypothesize that breastfeeding may play a different role for psychological health across lifecourse between men and women. We anticipate observing an indirect effect of breastfeeding on adult psychological well-being through the pathway from childhood psychosocial adjustment for men. On the other hand, the effect of breastfeeding on women's psychological well-being is hypothesized to be both direct and indirect through the pathway of childhood psychosocial adjustment.
Methods

Data
We used the available cases from the National Child Development Study (NCDS, N = 7304) and the 1970 British Cohort Study (BCS70, N = 6205) who were born with normal birthweight (! 2500 g or equivalent) to minimize the bias from breastfeeding practice due to prematurity. For childhood data, we used data sets obtained from birth, age 7 and 11 years of the NCDS 21 and birth, 22 5 23 and 10 years 24 of the BCS70. For adulthood data, we used data sets obtained from age 33 years for the NCDS 25 and age 30 years for the BCS70. 26 Purposes and the design for the NCDS 27 and the BCS70 28 have been described elsewhere. These are public domain data, freely accessible via UK Data Archive for academic purposes. Principle investigators responsible to each birth cohort study obtained ethical approval for the data collection. Use of these public domain data requires no contact with cohort members, and data are meticulously anonymized.
Measures
Breastfeeding
Information about breastfeeding practice was asked of the mother when the child was age 7 years for the NCDS and age 5 years for the BCS70. If a mother breastfed her child for !1 month, this variable was coded as one. If the duration of breastfeeding was < month, it was coded as zero. The upper limit of the response category for the breastfeeding practice obtained from the mothers of the NCDS children was !1 month. This crude measure was taken to make results comparable between two data sets.
Childhood psychosocial adjustment
Childhood psychosocial adjustment was assessed using a total score obtained from the Bristol Social Adjustment Guides for the NCDS at age 11 years and selected questions from the Rutter Child Behaviour Scale 29 for the BCS70 at age 10 years. These scales, both graded by a teacher, were extensively used in both cohort studies to show each child's psychosocial adjustment. These two scales were valid indicators of children's psychosocial adjustment and fairly comparable, as a total score. 30 Square-root transformed scores were used to achieve a normal distribution in each scale, treating them as continuous measures. A high score in both scales indicates poor psychosocial adjustment.
Adult psychological well-being
Psychological well-being was indicated by two measures: emotional distress, based on the score obtained from the Malaise Inventory and self-efficacy. A 24-item Malaise Inventory 29 was administered when the NCDS cohort members were at 33 years of age and the BCS70 cohort members were at 30 years of age. As suggested by Rogers et al., 31 a cut-off point of !7 is applied to indicate the state of emotional distress.
Self-efficacy was derived from three items asking cohort members about self-perceived control over their life when cohort were aged 33 years for the NCDS and 30 years for the BCS70. The same three efficacy questions were asked in the two cohorts. The score on the self-efficacy items ranged 0 to 3, with 3 representing the greatest self-efficacy. The majority of the study participants fell into the highest end of the score. Therefore, the code of one was used for those who replied 'yes' to all three items and zero for the rest.
Socio-demographic factors at birth
Breastfeeding is reported to be associated with mother's higher level of education, partnership and parity in Great Britain. 32 Age was also associated with breastfeeding in New Zealand. 33 Adjusting for the effects of those socio-demographic factors at birth is necessary to show the presence of an independent effect of breastfeeding on the child and adult psychological outcomes.
Dichotomized variables were created for whether children were born into a two-parent household, whether the cohort member's mother was !20-years old at the birth of the study child, whether the mother had left full-time education at the minimum leaving age, and whether the cohort member was the first born child. This was obtained from the birth data for both cohorts. Presence of each condition was coded one with absence being zero. These crude measures were taken to make results comparable between two data sets.
Statistical analysis
Descriptive characteristics of the participants were assessed, using Stata v11.0. 34 We conducted path analysis to examine direct pathways between breastfeeding and adult psychological well-being as well as indirect pathways via childhood psychosocial adjustment over and above the effects of socio-demographic factors at birth, using Mplus v5.0. 35 
Results
Descriptive findings
Most members of both cohorts were breastfed for <1 month or not breastfed at all. Breastfeeding for >1 month decreased between 1958 and 1970. Nearly a half of mothers of the NCDS cohort members reported that they breastfed their child for !1 month, whereas only $20% of mothers of BCS70 cohort members did so. There were no apparent differences in breastfeeding practice in either cohort according to the sex of the child.
In NCDS, about 42% of mothers, who left their full-time education at the minimum leaving age, breastfed their baby !1 month, whereas around 55% of mothers who stayed in their full-time education beyond the minimum leaving age breastfed their baby !1 month. Only 20-26% of children of lone mothers were breastfed compared with 46% of children in two-parent households. In BCS70, more mothers with higher education ($30%), a partner ($20%) and aged !20 years ($20%) breastfed their baby for !1 month compared with those who were not. In both cohort studies, there were few cases of teenage motherhood or lone parenthood (table 1) .
Descriptively boys from both cohorts had higher mean values on the childhood psychosocial measure (mal-adjusted) than girls. In addition, the group who were breastfed >1 month had lower mean values on the psychosocial adjustment measure (well-adjusted) in both cohorts compared to those who were not breastfed !1 month (table 2) . In adulthood, the majority of men and women from both cohorts reported low levels of emotional distress and high self-efficacy. Similar to what was found in childhood psychosocial adjustment, more adults from the group who had been breastfed !1 month showed absence of emotional distress and higher self-efficacy. The proportion reporting being emotionally distressed was highest in women from the BCS70; however, women in this cohort also had the highest proportion with high level of self-efficacy.
Findings of path analysis
Path analysis showed gender and cohort differences in pathways from breastfeeding to adult psychological well-being via childhood psychosocial adjustment. Apart from maternal age, all socio-demographic factors at birth contributed directly to breastfeeding in the NCDS cohort who were born in 1958 (see Supplementary Data). The effect of living in a two-parent household was the largest followed by the effect of maternal education. In the BCS70, maternal education showed a strong direct effect on breastfeeding. Living in a two-parent household provided an additional effect to breastfeeding among girls in this cohort. Being a first born was significantly associated with being breastfed for one month or more in the NCDS cohort; however, this was not significant in the cohort born in 1970 (BCS70).
The effect of breastfeeding on childhood psychosocial adjustment was almost non-existent for boys in both cohorts, failing to support a significant direct effect of breastfeeding on childhood psychosocial adjustment. In contrast, there was a significant direct effect of breastfeeding on childhood psychosocial adjustment in girls from both cohorts, which was independent of mother's age and education, family structure and presence of older siblings. The effect of breastfeeding on childhood psychosocial adjustment was stronger in girls and in the later born cohort (table 3) .
When the direct effects of breastfeeding on adult psychological well-being were tested, breastfeeding was significantly associated with better adult psychological well-being in women in BCS70, indicated by emotional distress and self-efficacy, over and above socio-demographic factors at birth and childhood psychosocial adjustment (table 3). In the NCDS women, the effects of breastfeeding, adjusted for all social demographic factors at birth and childhood psychosocial adjustment, were not significant for either adult emotional distress or self-efficacy, failing to support a significant direct effect on adult psychological well-being. Similarly to what we found for the relationships between breastfeeding and childhood psychosocial adjustment, breastfeeding did not show any significant independent effects on adult psychological well-being among men from either cohort.
An indirect pathway from breastfeeding to adult psychological well-being, via childhood psychosocial adjustment was significant in women from both cohorts, supporting our hypothesis of an indirect effect of breastfeeding on adult psychological well-being via childhood psychosocial adjustment (table 4) . In women from the later born cohort (BCS70), those effects were appeared to be slightly larger than the effects found in women from the 1958 cohort (NCDS). In sum, breastfeeding contributed indirectly to adult psychological well-being via the pathway from childhood psychosocial adjustment in women. In the later born cohort (BCS70) of women, breastfeeding also showed a direct effect on adult psychological well-being. We did not find any significant associations between breastfeeding and child or adult outcomes for men in either cohort.
Discussion
Main findings
We found an indirect effect of breastfeeding on adult psychological well-being via the pathway from childhood psychosocial adjustment in women from both cohorts. For women from the BCS70 cohort, breastfeeding directly contributed to adult psychological well-being which partially supports our hypothesis. In this study, we adjusted for maternal education and age, being born in a two-parent household, and being a first born in the model; all significant effect of breastfeeding on childhood psychosocial adjustment and adult psychological well-being is therefore independent of those effects.
Men did not gain significantly measured psychological benefit, in either childhood or adulthood, from being breastfed for longer than one month, failing to fully support our hypothesis. The absence of significant associations between breastfeeding and childhood or adulthood psychological outcomes in men was not anticipated. It has been reported that breastfeeding contributes to the quality of the parent-child relationship among adolescents. 12 On the other hand, Kramer et al. 36 did not support the claim of protective effects of breastfeeding on children's behaviour. Previous studies often did not account for possible gender differences in the pathway between breastfeeding and childhood outcomes. Our study is the first to show that a psychosocial benefit of breastfeeding in childhood may be specific to girls.
In our study, the protective effect of breastfeeding on childhood and adult outcomes among women born in 1970 was not replicated in adulthood among women born in 1958 which was not anticipated. Fewer mothers of the 1970 cohort children breastfed their child compared to the mothers of the cohort born in 1958.One could speculate that breastfeeding in 1970 could be a reflection of different motivation compared to mothers' motivation to breastfeed in 1958. The social distribution of breastfeeding also changed: in the earlier cohort (NCDS) $55% of mothers who stayed in full-time education beyond the minimum leaving age breastfed for over 1 month compared to $42% of those who left at the minimum leaving age, whereas the comparable figures for the 1970 cohort were $30% and 16%. In the 1958 cohort, mothers <20 years of age were actually more likely to breastfeed (43%) as compared to $16% in the 1970 cohort.
It seems that as the prevalence of breastfeeding decreased, the practice came to represent different maternal characteristics in a way that perhaps is not captured by adjustment for the socio-demographic confounders available to us. There is no information about whether female cohort participants breastfed their own children or not which we would have liked to investigate. Our aim is to examine a longitudinal pathway from breastfeeding to adult psychological well-being via a childhood psychosocial pathway. We did not include other independent variables, which would not have been relevant to this pathway. We found an indirect pathway from breastfeeding to adult psychological well-being via childhood psychosocial adjustment in women from both cohort studies. The direct effect of breastfeeding on adult psychological well-being in BCS70 women, however, needs careful interpretation. Maternal psychological health at the birth of the cohort child could be a confounder for breastfeeding and psychological well-being of the cohort participants. We could not adjust for this, as the data were not available to us. Future studies that include more comprehensive information are needed to advance our understanding of the context of sociodemographic confounders for breastfeeding and psychological outcomes across time.
Previous studies have found a dose-response relationship of breastfeeding with motor milestones 37 and lung function. 38 In our study, we were unable to test for similar dose-response relationship of breastfeeding, from zero to up to 6 months, because the response category to indicate the duration of breastfeeding was limited to one month or more in the 1958 cohort (NCDS). Also, there was no information about the exclusiveness of breastfeeding practice at the time of the survey in both cohort studies. We therefore could not test whether the current recommendation of exclusive breastfeeding up to 6 months might be likely to lead to better psychosocial outcomes in childhood. Additionally, mothers of the cohort children were retrospectively asked about their breastfeeding practice (age 7 years for NCDS, age 5 years for BCS70). According to the Infant Feeding Survey in 1975, mothers in England and Wales were still breastfeeding when their children were 6-week old 39 ; this figure is similar to the proportion obtained from the BCS70.
Breastfeeding has been increasing since 1970; 76% of mothers in the UK initiated breastfeeding in 2005. 40 Kelly and Watt 41 reported that 34% of the babies from the Millennium Cohort Study (MCS) were still breastfed at one month of age, whereas it was 23% for the mothers of the BCS70 children. Given this revival of breastfeeding practice, it will be possible to examine whether the effect of breastfeeding on mid-childhood psychosocial maladjustment and gender-specific associations between these factors extends to the children in the MCS.
Conclusions
We found that a significant effect of breastfeeding on childhood psychosocial adjustment, which indirectly contributed to adulthood psychological well-being in women. Moreover, we found a direct pathway, not mediated by childhood psychosocial adjustment, from breastfeeding to adult psychological well-being among women born in 1970. Although a significant direct path from breastfeeding to adult psychological well-being was not supported in the cohort of women born in 1958, their psychological well-being benefitted from having better psychosocial adjustment in childhood due to breastfeeding. Our findings suggest that breastfeeding can be important to women's psychological wellbeing across the life-course. Policies to support mothers with babies to breastfeed, especially to those who are socially disadvantaged will improve Note: All effects were accounted for the effects of socio-demographic factors at birth *P < 0.05; **P < 0.001, ***P < 0.0001 girl's psychosocial adjustment and ensure their psychological well-being across life-course.
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Supplementary data are available at EURPUB online. 
Introduction
M
igration from less to more affluent countries has been associated with increased incidence and prevalence of type 2 diabetes mellitus (T2DM). 1 The available data from several European countries suggest that T2DM rates are higher in ethnic minority and migrant groups than in Whites for reasons that are still not yet fully understood. [2] [3] [4] [5] To date, there are still no clear answers as to why T2DM is more common among some ethnic minority and migrant groups. Unhealthy behaviour following migration has been suggested as possible factor underlying the relatively high prevalence of T2DM among ethnic minority and migrant populations. [6] [7] [8] Given the difficulty in explaining ethnic inequalities in T2DM, it becomes imperative to examine other factors.
Recent studies have reported an increase in risk of diabetes associated with post-traumatic stress disorder (PTSD). [9] [10] [11] [12] Potential mechanisms linking depression and PTSD to diabetes might involve the stress response associated with these conditions contributing to inflammation and insulin resistance. 13, 14 Migrant populations particularly those seeking refuge (i.e. asylum seekers) are particularly prone to mental health disorders such as PTSD. 15 The increased vulnerability to poor or deteriorating health may be a result of experiences before, during or after arrival in the receiving country. [15] [16] [17] [18] Moreover, barriers to health care access in the receiving countries may also have a detrimental effect on the health of migrant populations. 19 Consequently, high rates of mental health disorders have been reported among those seeking refuge in Western countries. [20] [21] [22] [23] Although both PTSD and diabetes are highly prevalent among ethnic minority and migrant populations in Europe and North America, no study has yet assessed the relationship between PTSD and T2DM among vulnerable migrant populations from low-income countries such as asylum seekers. Furthermore, the analyses of the relationship between PTSD and T2DM in previous studies were based on self-reported data rather than physician-made diagnosis. The aim of this study was therefore to evaluate the relationship between PTSD and T2DM among asylum seekers in the Netherlands using a national database of asylum seekers. In addition, we assessed whether the association between PTSD and T2DM was independent of depression among asylum seekers.
Methods
Sample
Data for this study were obtained from the national electronic database of the Community Health Services for Asylum Seekers in the Netherlands. An 'asylum seeker' refers to a person who has applied for asylum and is awaiting a decision on their application. The Community Health Services for Asylum Seekers provides preventive care to asylum seekers as well as referral to health care providers throughout the Netherlands. Services for adults were provided by nurse practitioners and public health physicians in close collaboration with family practitioners. The total number of asylum seekers with complete data in the electronic database from 2000 to 2008 was 181 000. Of these, 105 180 (58%) were !18 years and were included for this analysis.
